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(54) CAPSULES FOR ORAL PREPARATIONS AND CAPSULE PREPARATIONS FOR ORAL 
ADMINISTRATION 



(57) Capsules for oral preparations useful for colon 
diseases such as colon cancer, ulcerative colon inflam- 
mation, constipation and diarrhea, and systemic dis- 
eases such as osteoporosis which undergo no changes 
in the stomach arxJ small intestine but, after getting to 
the large intestine, disintegrate and quickly lit>erate the 
drugs encapsulated therein at the same time. These 
capsules have the fc>ase which is made from hydroxypro- 
pylmethylcellulose (HPMC) optionally containing poly- 
ethylene glycol, gelatin or catechin. On the surfece of 
the capsule t>ase in which a powder or liquid containing 
physiological active suk>stance(s) is encapsulated, there 
is formed a double-coating structure consisting of the 
inner layer made from a cationic copolymer and the 
outer layer made from an anionic copolymer. 
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Descrlpti n 

TECHNICAL FIELD: 

[0001] This invention relates to capsules for preparations for oral administration and also to capsule preparations for 
oral administration using said capsules. More particularly, this invention relates to capsules being able to be adminis- 
tered orally in which pharmacologically active substance depending upon tiie object can be encapsulated and which is 
firstiy disintegrated upon aniving at tiie large intestine whereby the pharmacologically active substance can be effi- 
dentiy released therefrom and also relates to capsule preparations using said capsules where said preparations are 
pharmaceutical preparations useful for colon diseases such as colon cancer, ulcerative colitis, constipation and 
diarrhea and for systemic diseases such as osteoporosis. 

BACKGROUND ART: 

[0002] In recent years, a lot of endeavor has been made for developing the intestinal delivery art where the prepara- 
tion after oral administration is not disintegrated in stomach and small intestine but is cfisintegrated just upon arriving at 
the large intestine. The reason is that such a method in place of conventional intravenous administration, transnasal 
administration, rectal administration, eto. greatiy reduces the burden of the patients as compared with those conven- 
tional methods. 

[0003] Examples of the known intestinal delivery art which have been known up to now are an oral preparation where 
a polymer which is soluble only at pH 5.5 or higher and an insoluble polymer are combined whereby large interne is 
a target for releasing the drug (European Patent 49,590); a solid oral dosage form coated with an appropriate anrxnjnt 
of anionic polymer [trade name: Eudragit S; manufactured by ROhm) which is soluble at pH 7.0 or higher (International 
Laid-Open Patent WO 83/00435); an oral preparation coated with a composition in an appropriate ratio of anionic copol- 
ymer which is soluble at pH 7.0 or higher (trade name: Eudragit S or L, manufactured by ROhm) and a methacrylate 
copolymer which is hardly soluble in water (trade name: Eudragit RS; manufactured by ROhm) (European Patent 
225,189); an osnx^tic pressure pump preparation which is coated with an enteric coating polymer (Belgian Patent 
903,502); and an oral pharmaceutical preparation delivering to large intestine where an intemal layer which is soluble 
at pH 7.0 or higher is coated with a gelled polymer layer as an intermediate layer and then further coated with a stom- 
ach-resisting external layer which is soluble at pH 5.5 or higher (Japanese LaidOpen Patent Hei-04^1,41 1). 
[0004] However, each of those known art relates to a preparation showing the time<lepending release of drugs and 
their specificity to large intestine is high cannot be said to be high. Thus, there are problems tiiat, for example, when the 
staying time in small intestine is long, the preparation is disirrtegrated in the small intestine while, when tiie staying time 
in small and large intestines is short, the preparation is not disintegrated but is excreted outside as it is. 
[OCX^ In order to improve such problems, the inventors of this invention proposed an oral pharmaceutical preparation 
of a type of releasing from lower gastrointestinal tracts having a high specificity to large intestine (International Laid- 
Open Patent WO 94/10983). This product is characterized in that it is a solid preparation having a double-coated struc- 
ture where molded tak)lets or granules with pressure are used as cores and they are coated with an inner layer consist- 
ing of a cationic copolymer and an outer layer consisting of an anionic copolymer. This preparation has a very good 
specificity to large intestine and makes it possible to release the drug to tiie large intestine as a target in a more reliable 
manner. However, in spit of such an improvement, satisfactory releasing and absorbing efficiencies are not always 
achieved in the case of hardly-solut)le sut)stances and polymers. Therefore, it fias been a very irrportant matter to con- 
duct a drug design depending upon the physical and chemical properties of tiie drug so that absorbing efficiency of the 
drug is further improved. 

DISCLOSURE OF THE INVEI4TI0N: 

[0006] As a solution for the akx>ve-mentioned problems, tiiis invention offers capsules for oral preparations, charac- 
terized in that, surface of the capsule base consisting of hydroxypropylmethylcellulose, a mixture of polyethylene glycol 
with hydroxypropylmethylcellulose, gelatin or agar is successively coated with a cationic copolymer and an anionic 
copolymer and also offers capsule preparations for oral administration where a pharmacologically active sut)stance is 
encapsulated in said capsules. 

BRIEF DESCRIPTION OF THE DRAWINC3S: 

[0007] 

Rg. 1 is a drawing which shows tiiat a capsule preparation which is coated witti a cationic copolymer only is disin- 
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tegrated in stomach. 

Rg. 2 is a drawing which shews that a dout)le-coat6d capsule preparation is disintegrated In large intestina 

Rg. 3 is a drawing which shows the disintegrating state of a capsule #5 where each of the coating amounts of the 

Inner and the outer layers is made 10 mg. 

Rg. 4 is a drawing which shows the disintegrating state of a capsule #5 where each of the coating amounts of the 
Inner and the outer layers is made 15 mg. 

Rg. 5 is a drawing which shows the disintegrating state of a capsule #5 where each of the coating amounts of the 
Inner and the outer layers is made 20 nr)g. 

Rg. 6 is a drawing which shows the disintegrating state of a capsule #5 where each of the coating amounts of the 
inner and the outer layers Is made 25 mg. 

Rg. 7 is a drawing which shows the disintegrating state of a capsule #5 where each of the coating amounts of the 
inner and the outer layers is made 30 mg. 

Rg. 8 is a drawing which shows dissolution of prednisolone from a capsule preparation of prednisolone (a liquid 
preparation) is quick as compared with the case of tablets. 

BEST MODE FOR CARRYING OUT THE INVENTION: 

[0008] This invention relates to the capsules as mentioned above and also to capsule preparations using the same 
where the capsule in which a pharmacologically active substance either in a form of liquid or powder is encapsulated is 
characterized in that said capsule has a specific base composition arxJ also has a doubl&coated structure where tiie 
surface of the t>ase has a cationic copolymer an an inner layer and In anionic copolymer is an outer layer. Here, the base 
for the capsule is hydroxypropylmethylcellulose, a mixture of polyethylene glycol with hydroxypropylmethylcellulose, 
gelatin or agar. Representative examples of the cationic copolymer which constitutes the Inner layer of the double- 
coated layers are copolymer of methyl metiiacrytate wiUi butyl methacrylate and dimethylaminoethyl methacrytate and 
potyvinylacetal dietiiylamlnoacetate (AEA) (such as Eudragit E; manufoctured by Roehm). Examples of viscosity of 
those cationic copolymer are around 1-30 centistokes (10 g; 100 ml metharK>l). Examples of tiie anionic copolymer 
which constitutes tiie outer layer are a copolymer of metiiacrylic add with methyl metiiacrylate (such as Eudragit S; 
manufectured by Roehm), hydraxypropylmettiylcellulose phtiialate. hydroxypropylmettiylcellulose acetate sucdnate, 
cart>oxymetiiylettiytcellulose and cellulose acetate phthalate. Examples of viscosity of those anionic copolymers are 
around 5-60 centistokes (10 g; 100 ml methanol). 

[0009] There is no particular limitation for the pharmacologically active suk>stance to be encapsulated in the capsules 
so far as it in a substance which Is effective when released in the lower gastrointestinal tracts and any of such subtances 
may be used. 

[001 0] Thus, its examples are polypeptides, anti-inflammatory agents, anti-tunmr agents, antibiotics, chenrxitherapeu- 
tic agents, remecfies for ulcerative eolith remedies for inltabte colon syndrome steroidal preparations, vitamins, drugs 
for dianrhea (including those for constipation), anti-sense drugs and immunosuppressants, To be more specific the 
examples are insulin, angiotensin, vasopressin, calcitonin, gantrin, somatostatin, desmopressin, LH-RH (luteinizing 
hormone-releasing homwne), glucagon, oxytodn, gastrin, somatomedin, secretin, EGF (epidermal growth factor), a - 
hANP (a -human atrial natriuretic peptide), enkephalin, endorphin. GM-CSF (granulocyte-macrophage colony stimulat- 
ing factor), G-GSF (granulocyte colony stimulating factor), human growth hornrione. t-RA (tissue plasminogen activator). 
TNF (tumor necrosis factor). TCGF (T-cell growth factor). ACTH (adrenocorticotropic hormone), interieukins, interferon, 
EPO (erythropoietin), urokinase, neocardnostatin. Immunoglobulin, muramyl dipeptide, MSH (melanocyte stimulating 
hormone), neurotensin, bombesin, endothelin, VIP (vasoactive intestinal polypeptide), GCK-8 (cholecystokinin 8), PTH 
(parathyroid hormone), CGRP (calcitonin gene-related peptide), TRH (tiiyrotropin-releasing hormone), didofenac 
sodium, loxoprofon sodium, tenoxicam, lomoxicam. meloxicam. piroxicam. celecoxlb, nimesulide. indomethadn, bleo- 
mydn. fluorouradl. tegafur. tegafur uradl. dsplatin. doxorubidn. cefpiramide sodium, cefsulodin sodium, kanamydn, 
erythromydn. cefbperazone sodium, ceftizoxime sodium, ceftriaxone sodium, cefmetazole sodium, cefotaxime sodium, 
cefazotin sodium, gentamydn, ceftezole sodium, cefamandole sodium, streptomydn. penidllin, tetracydine, salazosul- 
fapyridine, budesonide, betametiiasone sodium phosphate, prednisolone, mesalazine, methylprednlsdone. hydrocorti- 
sone, bedometasone, p-carotene. sodium ascort>ate, tocopherol, bisacodyl. picosulfate sodium, senna extract and 
cyclosporin. Incidentalty, it goes without saying that ttiose phannacologically active substances cover their usual med- 
ically-acceptable inorganic and organic basic salts as well. 

[0011] Incidentally, with regard to an anti-inflammatory agent, a cydocxygenase (C0X)-2 inhibitor is preferred. In 
addition, tiie pharmacologically active substance to be encapsulated In the capsule as well as the composition consist- 
ing of that and the following various additives to be added thereto are to be usually in a neutral or alkaline region of 
around pH 7 or, preferak)ly, lower than tiiat. If necessary, additives such as vehide, liquid agent, absorbefadent arxJ oth- 
ers for various purposes may be compounded In the capsule. The vehide at that time is appropriately selected from lac- 
tose, starch, talc, lactose, caldum hydrogen phosphate, sodium hydrogen phosphate, synthetic aluminum silicate. 
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magnesium metasilicate aluminate, aluminum magnesium hydroxide, synthetic hydrotalcrte, magnesium silicate, natu- 
ral aluminum silicate, potassium cartx)nate, calcium carbonate, sodium cartx>nate, magnesium oxide, magnesium car- 
bonate, sodium hydrogen cartx)nate, potassium hydrogen carbonate, silicic acid anhydride, light siticic add anhydrkJ , 
sodium hydroxide, tetrasodium pyrophosphate, anhydrous sodium pyrophosphate, anhydrous trisodium phosphate, 
5 dipotassium phosphate, anhydrous sodium sulfite, sodium drtartrate, etc. Incidentally, in adjusting the pH of the phar- 
maceutical-containing composition in the capsules, the acQustment may be conducted by selecting from those vehicles 
If necessary. 

[0012] In the case of a liquid preparation, the use of glycerol, soybean oil, polyethylene glycol 400 (PEG 400), docosa- 
hexaenolc acid, elcosapentaenoic acid, pirotiodecane (chemical name: 1-[2-(decylthio)ethyl]azacyclopentan-2-one), 
10 sesame oil, safflcwer oil. cotton seed oil and olive oil may be exemplified. Further, with an object of accelerating the 
absorption of the pharmacologically active sut>stance, absorbebcient such as sucrose fatty add ester, glycyrrhizlnate, 
glycyrrhetinic add, bile add and conjugated compound thereof, pirotiodecane, glycerol fatty acid ester, adipic add, 
basic amino add, polyethylene glycol, sodium caprate, sodium dodecyl sulfate and sodium deoxycholate may he 
added. 

15 [001 3] An example of the method for the manufacture of the preparation is as follows. Thus, liquid In which a pharma- 
cologically active substance or powder containing It and various additives are dissolved or dispersed Is filled In the 
above-mentioned t>ase capsule. Then a cationic copolymer Is coated on the surface of the capsule after filling and then 
an anionic copolymer Is coated thereon. In conducting the coating, the core is, for example, previously heated at 30- 
SO^'C and then a coating solution is continuously sprayed fliereon at SO-SO^'C. 

20 [0014] An Increase in weight by coating the cationic copolymer and the anionic copolymer or. In other words, the 
coated amount Is irrportant as a practical and essential condition for tiie capsules for oral administration of the present 
invention. Said coating amount may vary deperKlirig upon the size of the capsule. Thus, the anwunt for Inner layer (a 
cationic copolymer) and that for outer layer (an anionic copolymer) vary depending upon the size of the capsule and 
each of them Is 5-200 mg. preferably 10-100 mg or, more preferably. 15-60 mg. To be more specific, the preferred 

25 amount is 35-60 mg, 30-50 mg, 25-35 mg, 20-30 mg or 15-25 mg each for the capsules of the sizes #1, #2, #3, #4 or 
#5, respectively. Optimum coating amount is around 45 mg, around 40 mg, around 30 mg or around 20 for the cap- 
sule of #1, #2, #3 or #5, respectively. Inddentally, the total coating amount of inner and outer layers Is two-fold weight 
of the above-mentioned anx>unt 

[0015] WItii regard to the coating amount for each of inner and outer layers, their ratio by weight may be from around 
30 1 2 to around 2:1 but. usually. It Is preferred to make it about in the same amount each. 

[0016] Since there are capsules of various sizes, the above-mentioned weight range Is regulated as 0.08-0.13 
mg/mm^ (tiie optimum amount being around 0.10 mg/mm^ in terms of tiie coating amount to the surface area of the 
capsula This corresponds to any of the sizes of from #1 to #5 of the capsule. 

[001 7] When the coating amount In each of Inner and outer layers Is outside of 5-200 mg or is outside of the above- 
35 exemplified ranges. It Is difficult to achieve the capsules which are disintegrated In large Intestine and also to achieve 
the capsule preparations using said capsules. 

[0018] As a result of this preparation, disintegration is firstiy initiated upon arriving at tiie large intestine and, at the 
same time, the pharmacologically active substance Is quickly released. When a liquid preparation Is filled in the Inner 
part of the capsule, the pharmacologically active substance is effidentiy dispersed even in the large Intestine where 
40 water content is Irttie. Accordingly, local concentration in the tissues of tiie large Intestine srTxx>tiity increases whereby 
an excellent absorbing effidency into blood Is achieved 

[0019] The present invention will now be further illustrated by way of the following examples. It goes without saying, 
however, that this invention Is not limited by ttiose examples. 

45 EXAMPLES: 

Example 1 

(Manufacture of Capsules) 

50 

[0020] hfydroxypropylmethylcellulose (HPMC) capsules #3 (weight: atxxit 50 mg; tiie same being used hereinafter as 
well) was coated witii a solution having tiie following composition. 



55 



Eudragit E 


7.0 parts by weight 


Ethanol 


70.0 parts by weight 
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(continued) 



Water 


19.5 parts by weight 


Talc 


3.5 parts by weight 



[0021 ] The actual operation was that the above solution of 50**C was coated by means of a continuous spraying onto 
the core of the capsule base which was previously heated at 50'*C. An increase in weight of the core was 30 mg. After 
spraying, the core was dried and a solution having the following composition of 50**C was further coated by means of a 
continuous spraying onto the previously coated core which was previously heated at 50**C. 



10 



15 



20 



Eudragit S 


7.0 parts by weight 


Ethanol 


70.0 parts by weight 


W^ter 


18.8 parts by weight 


Talc 


3.5 parts by weight 


Polyethylene glycol 6000 


0.7 part by weight 



25 



An increase in weight was 30 mg. 
Example 2 

(Manutecture of Double-Coated Barium sutfote Capsules) 

[0022] Powder containing barium sulfate in the following fornrulation was filled in in HPMC capsule #3 to prepare a 
capsule having a weight of 425 mg. 



30 



35 



Barium sa\faXe 



375 mg 



[0023] This capsule core was coated with a solution having the following composition. 



40 


Eudragit E 


7.0 parts by weight 




Ethanol 


70.0 parts by weight 




Water 


19.5 parts by weight 


45 


Talc 


3.5 parts by weight 



[0024] Thus, a coating was conducted by a continuous spraying of the above solution of 50''C onto the core which 
was prenously heated at 50**C. An increase in the weight of the core as a result of the inner layer coating was 30 mg. 
After spraying, the coated core was dried, heated at 50**C and coated with a continuous spraying of a solution having 
50 the following composition kept at 50*'C. 



Eudragrts 


7.0 parts by weight 


Ethanol 


70.0 parts by weight 


Water 


18.8 parts by weight 
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(continued) 



Talc 


3.5 parts by weight 


Polyethylene glycol 6000 


0.7 part by weight 



[0025] An increase in weight as a result of the outer layer coating was 30 mg. 
(Manufecture of Barium Sulfate Capsules Coated with Cationic Copolymer) 

[0026] In the meanwhile, for comparison, powder containing barium suHate in the following formulation was filled in 
an HPMC #3 capsule to manufacture a capsule having a weight of 425 mg. 



Barium sulfate 



375 mg 



[0027] Inddentalty, this core was coated with a solution having the following composition. 



Eudragit E 


7.0 parts by weight 


Ethanol 


70.0 parts by weight 


Water 


19.5 parts by weight 


Talc 


3.5 parts by weight 



[0028] The actual operation was that the above solution of 50°C was coated by means of a continuous spraying onto 
the core which was pre\nously heated at 50**C. An increase in weight of the core was 

30 mg. Test Example 1 

(An in vivo Test of Barium SuHate Capsules in Dogs) 

[0029] Barium sulfate capsules manufactured in Example 2 were administered to dogs and X-ray pictures were taken 
periodically whereby the transfer and disintegration in gastrointestinal tracts were obsen^ed. The result was that, as 
shown in Rg. 1 , barium sutfote capsules coated with a cationic copolymer (comparative example) were disintegrated in 
stomach while, as shown in Rg. 2, double-coated barium sulfete capsules (example of this invention) were d^'ntegrated 
in large intestine. 

Test Example 2 

(Evaluation of Optinum Coating Anmunt by an in vivo Test in Dogs Using Barium Sultete Capsules) 

[0030] Taking the Test Example 1 into consideration as well, an optimum coating amount to capsules was evaluated. 
A double coating by the same formulations as in Example 2 was conducted in different coating anfK)unts (i e., in different 
increase in weight) on capsules having different sizes (from #1 to #5). Incidentally, in all cases, coating amounts of inner 
layer (a cationic copolymer) and outer layer (an anionic copolymer) were made same. 
[0031 ] Specific mode of the test and the result thereof are as follow. 

[0032] Thus, at first, five kinds of barium capsules were prepared using capsules of #5. TTie coating amount for each 
of inner and outer layers was 10 mg for the lowest while rt was 30 mg for the highest. Four beagles were used and each 
five capsules were orally administered to each animal and the t>ehavior of the capsules after administration was 
obsen^ed by taking X-ray pictures. 

[0033] As shown in Table 1 , when capsules #5 were used, disintegration of the preparations in the case where coating 
anrK)unt in each of inner arxj outer layers was 15-25 mg was 100% in large intestine while, in the case of other coating 
amounts, there were a few preparations where disintegration was noted in small intestine (capsule number 5-1) or non- 
disintegrated preparation was exaeted into feces (capsule number 5-5). 
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[0034] Inddentalty. the term 'Yig no" in Table 1 stands for Rg. 3 to Fig. 7 attached. 

[0035] Similarty, capsules of #3 were used and preparations where coating amount in each of inner arxJ outer layers 
was 20-40 mg were prepared. Then disintegration of the preparations by an in vivo test using the dogs was investigated 
whereupon, as shown in Table 2, a large intestine specificity of 100% was noted In the preparations when a coating 
amount was 25-35 mg. Further, In vivo disintegration tests were conducted using the dogs for capsules # 2 (Table 3) or 
capsules # 1 (Table 4) whereupon 1 00% disintegration which was specific to large intestine was conf inned in the case 
where the coating amounts were 30-50 mg and 35-60 mg for each of inner and outer layers for the capsules #2 and 
capsules #1, respectively 



Table 1 



Investigation on Optimum Coating Amount for # 5 Capsule Preparations 


Capsule Na 


RgNo. 


Coating Amount (mg) for 


Numbers of Caps Disintegrated 
in 


Numbers of 
Caps Excreted 
into Feces with- 
out Disintegra- 
tion 






Inner Layer 
(Cationic) of 
Capsules 


Outer Layer 
(Anionic) of 
Capsules 


Small Intestine 


Large Intestine 




5-1 


3 


10 


10 


8(40%) 


12(60%) 


0(0%) 


5-2 


4 


15 


15 


0(0%) 


20(100%) 


0(0%) 


5-3 


3 


20 


20 


0(0%) 


20(100%) 


0(0%) 


5-4 


6 


25 


25 


0(0%) 


20(100%) 


0(0%) 


5-5 


7 


30 


30 


0(0%) 


10(50%) 


10(50%) 



Table 2 



Investigation on Opta'mum Coating Amount for # 3 Capsule Preparations 


Capsule Na 


Coating Amount (mg) for 


Numbers of Caps Disintegrated in 


Numbers of Caps 

Excreted into 
Feces without Dis- 
integration 




Inner Layer (Cati- 
onic) of Capsules 


Outer Layer (Ani- 
onic) of Capsules 


Small Intestine 


Large Intestine 




3-1 


20 


20 


5(25%) 


15(78%) 


0(0%) 


3-2 


25 


25 


0(0%) 


20(100%) 


0(0%) 


3-3 


30 


30 


0(0%) 


20(100%) 


0(0%) 


3-4 


35 


35 


0(0%) 


20(100%) 


0(0%) 


3-5 


40 


40 


0(0%) 


15(75%) 


5(25%) 
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Tables 



Investigation on Optimum Coating Amount tor # 2 Capsule Preparations 


Capsule Na 


Coating Amount (mg) for 


Numbers of Caps Disintegrated in 


Numbers of Caps 

Excreted into 
Feces without Dis- 
integration 




Inner Layer (Cati- 
onic) of Capsules 


Outer Layer (Ani- 
onic) of Capsules 


SmeUI Intestine 


Large Intestine 




2-1 


25 


25 


5(25%) 


15(75%) 


0(0%) 


2-2 


30 


30 


0(0%) 


20(100%) 


0(0%) 


2-3 


40 


40 


0(0%) 


20(100%) 


0(0%) 


2-4 


50 


50 


0(0%) 


20(100%) 


0(0%) 


2-5 


60 


60 


0(0%) 


10(50%) 


10(50%) 



Table 4 



Investigation on Optimum Coating Amount for # 1 Capsule Preparations 


Capsule Na 


Coating Amount (mg) for 


Numbers of Caps Disintegrated In 


Numbers of Caps 

Excreted into 
Feces without Dis- 
integration 




Inner Layer (Cati- 
onic) of Capsules 


Outer Layer (Ani- 
onic) of Capsules 


Small Intestine 


Large Intestine 




1-1 


30 


30 


4(20%) 


16(80%) 


0(0%) 


1-2 


35 


35 


0(0%) 


20(100%) 


0(0%) 


1^ 


46 


45 


0(0%) 


20(100%) 


0(0%) 


1-4 


60 


60 


0(0%) 


20(100%) 


0(0%) 


1-5 


70 


70 


0(0%) 


10(75%) 


5(25%) 



[0036] It is believed from the above results tiiat since disintegration in small intestine was noted when the coating 
amount for each of inner and outer layers was 1 0 mg in the case of capsule #5, it is not possible to arrive specifically to 
large intestine when the coating amount is less than that. In addition, since excretion of non-disintegrated preparatior^ 
45 into feces was noted when the coating amount was 30 mg, there will be a possibility that, in the capsule #5, disintegra- 
tion will not take place when the coating amount is more than that 

[0037] For the capsules in otiier sizes, it was evaluated from the result of the in vivo disintegration test that when tiie 
coating amount for the capsule of each size is more tiian the range as shown in the following Table 5. an object of the 
preparation would not be achieved. 



Table 5 



Capsule Size (#) 


Outer Diameter 


Length (mm) 


Optimum Coat- 


Minimum Coat- 


Mazimum Coat- 




(mm) 




ing Amount (mg) 


ing Amount (mg) 


ing Amount (mg) 


1 


6.9 


20.9 


45 


35 


60 


2 


6.35 


19.3 


40 


30 


50 
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laUe 5 (continuecQ 



Capsule Size (#) 


Outer Diameter 


Length (mm) 


Optimum Coat- 


Minimum Coat- 


Mazimum Coat- 




(mm) 




ing Amount (mg) 


ing Amount (mg) 


ing Amount (nDg) 


3 


5.82 


17.3 


30 


25 


35 


5 


4.89 


12.4 


20 


15 


25 



(Manufacture of Prednisolone Capsules (Liquid) and Tat^lets) 

[0038] A liquid preparation containing prednisolone was manuliactured according to the following formulation and filled 
in HPMC capsules #3 to prepare capsule preparations each weighing 150 mg. 



Prednisolone 


3.0 parts fc>y weight 


Sodium deoxycholate 


10.0 parts by weight 


PEG 400 


87.0 parts by weight 



[0039] For comparison, powder containing prednisolone was manufactured according to the following formulation and 
made into tablets of 7 mm diameter and 200 wg weight using a tablet-manufacturing machine. 



Prednisolone 


10.0 parts by weight 


Lactose 


69.0 parts by weight 


Crystalline cellulose 


10.0 parts by weight 


Polyvinylpyrrolidone (PVP) 


10.0 parts by weight 


Magnesium stearate 


1.0 part tiy weight 



[0040] Each of the cores was coated with a solution having the following composition. 



Eudragrt E 


7.0 parts by weight 


Ethanol 


70.0 parts by weight 


Water 


19.5 parts by weight 


Talc 


3.5 parts by weight 



[0041] An inner layer was prepared by a continuous spraying of the above-mentioned solution of 50*^0 onto a core 
which was previously heated at 50*^0. An increase in the core was 30 mg for a capsule and was 16 mg for a tablet After 
spraying, the coated core was dried and was further sprayed with a solution having the following composition. 



Eudragit S 


7.0 parts by weight 


Ethanol 


70.0 parts by weight 
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Water 


18.8 parts by weight 


Talc 


3.5 parts by weight 


Polyethylene glycol 6000 


0.7 part by weight 



[0042] Thus, the above-mentioned solution of 50**C was continuously sprayed onto a core which was pre^ously 
heated at SO^'C. An increase in the core as a result of coating the outer layer was 30 mg for a capsule and was 16 mg 
for a tablet. 

Test Example 3 

(An in vivo Elution Test of Prednisolone Capsules (Liquid) and Tablets) 

[0043] Test of elution of prednisolone was conducted for prednisolone capsules and tablets manufactured in ExarTf>le 
3 by a flow-through-cell method (FTC). The result was that as shown in Rg. 8, quick elution of the main ingredient was 
noted in capsules as compared wHh tablets. 

Example 4 

(Manufacture of Calcitonin Capsules (Powder) ) 

[0044] Powder containing calcitonin was manufactured according to the following formulation and filled in HPMC cap- 
sules #3 to manufacture capsules each weighing 150 mg. 



Calcitonin 


10.0 parts by weight 


Sodium caprate 


45.0 parts by weight 


Dipotassium glycyrrhizinate 


45.0 parts by weight 



[0045] The capsules were coated with a solution having the following composition. 



Eudragrt E 


7.0 parts by weight 


Ethand 


70.0 parts by weight 


Water 


19.5 parts by weight 


Talc 


3.5 parts by weight 



[0046] Thus, coating was conducted by continuously spraying the above solution of 50*'C onto the core which was 
previously heated at 50''C. An increase in the core was 30 mg. After spraying, the coated core was dried, heated at 
SO^'C and a solution having the following composition was continuously sprayed to coat thereon. 



Eudragrt S 


7.0 parts by weight 


Ethanol 


70.0 parts by weight 


Water 


18.8 parts by weight 


Talc 


3.5 parts by weight 
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(oonbnued) 



Polyethylene glycol 6000 0.7 part by weight 



An increase in weight was 30 mg. 



Example 5 

(Manufacture of Calcitonin Capsules (Liquid)) 
Formulation 1 : 

[0047] A liquid preparation containing calcitonin was manufactured according to the following formulation and filled in 
HPMC capsules #3 to give capsules each weighing 425 mg. 



Calcitonin 


10.0 parts by weight 


Gycerol 


80.0 parts by weight 


Sucrose fetty acid ester [F-160 (trade name); manufactured by Daiichi Kbgyo Seiyaku K.K.] 


10.0 parts by weight 



Fomrtulation 2 : 



[0048] A liquid preparation containing calcitonin (CT) was manufactured according to the following formulation arxJ 
filled in the same capsules as above to give capsules each weighing 425 tng. 



Calcitonin 


10.0 parts by weight 


PEG 400 


80.0 parts by weight 


Sodium deoxycholate 


10.0 parts by weight 



[0049] After that, each of the capsules was coated with a solution having the following composition. 



Eudragit E 


7.0 parts by weight 


Ethanol 


70.0 parts by weight 


Water 


19.5 parts by weight 


Talc 


3.5 parts by weight 



[0050] Thus, coating was conducted by continuously spraying the above-mentioned solution at 50''C onto the core 
previously heated at 50^C being coated with the inner layer already. An increase in weight by coating with the outer layer 
was 30 mg. After the spraying, the coated core was dried and further coated with a solution of the following composition. 



Eudragit S 


7.0 parts by weight 


Ethanol 


70.0 parts by weight 


Water 


18.8 parts by weight 
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(contirajed) 



Talc 


3.5 parts by weight 


Polyethylene glycol 6000 


0.7 part by weight 



[0051] Thus, coating was conducted by continuously spraying the abcve-mentioned solution of 50*^0 onto the core 
which was previously heated at 50''C coated with the inner layer. An increase in weight by coating with the outer layer 
was 30 mg. 

10 ExanryleS 

(Manufocture of 5-Ruorouracil-Containing Capsules (Powder) ) 

[0052] Powder containing 5-f luorouradi was manufactured according to the following fomrtulation and filled in HPMC 
15 capsules #3 to give capsules each weighing 1 50 vng. 



20 



25 



5-Ruorouracil 
Cross povidone 



50.0 parts by weight 
50.0 parts by weight 



[0053] The resulting capsules were coated with a solution having the following composition. 





Eudragit E 


7.0 parts by weight 




Ethanol 


70.0 parts by weight 


30 


W^ter 


19.5 parts by weight 




Talc 


3.5 parts by weight 



[0054] The inner layer was coated by continuously spraying tiie above-mentioned solution at 50*'C onto the core which 
35 was previously heated at 50**C. An increase in the core was 30 mg. After the spraying, the coated core was dried and 
further coated with a solution of the following composition. 



40 


Eudragrt S 


7.0 parts by weight 




Ethanol 


70.0 parts by weight 




Water 


18.8 parts by weight 


45 


Talc 


3.5 parts by weight 




Polyethylene glycol 6000 


0.7 part by weight 



[0055] The outermost layer was coated by continuously spraying the above-mentioned solution of 50''C, onto the core 
50 which was previously heated at 50**C coated wrth the inner layer. An increase in weight by coating with the outer layer 
was 30 mg. 



55 
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Example? 

(Manufecture of 5-RuoFouracil Capsules (Liquid Preparation)) 
5 Formulation 1 : 

[0056] A liquid preparation containing 5-f luorouradi was manufactured according to the following formulation arxi filled 
in HPMC capsules #3 to give capsules each weighing 300 mg. 

10 



5-Ruorouradl 
Soybean oil 



50.0 parts by weight 
50.0 parts by weight 



15 



Fomiulation 2 : 

[0057] A liquid preparation containing 5-f luorouradl was manufactured according to the following formulation and filled 
in HPMC capsules #3 to give capsules each weighing 300 mg. 



20 





5-Ruorouracil 


50.0 parts by weight 


25 


PEG 400 


50.0 parts by weight 



[0058] Each of the capsules was subjected to a coating having the following composition. 



30 



Eudragit E 


7.0 parts by weight 


Ethanol 


70.0 parts by weight 


V\^ter 


19.5 parts by weight 


Talc 


3.5 parts by weight 



[0059] The inner layer w^ coated by continuously spraying the above-mentioned solution at 50*'C onto the core which 
was previously heated at 50*'C. An increase in the core was 30 mg. After the spraying, the coated core was dried and 
40 further coated with a solution of the following composition. 



Eudragit S 


7.0 parts by weight 


Ethanol 


70.0 parts by weight 


Water 


18.8 parts by weight 


Talc 


3.5 parts by weight 


Polyethylene glycol 6000 


0.7 part k>y weight 



[0060] The outermost layer was coated by continuously spraying the above-mentioned solution of 50**C onto the core 
which was previously heated at 50**C coated with the inner layer. An inaease in weight by coating with the outer layer 
55 was 30 mg. 
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Example 8 

(Msinubcture of Capsules containing Sodium Betamethasone Phosphate (Powder) ) 

[0061] Powder cx}ntaining sodium betamethasone phosphate was manutectured according to the following formula- 
tion and filled in HPMC capsules #2 (weight: about 53 mg; the same being used hereinafter as well) to give capsules 
each weighing 200 mg. 



Sodium betamethasone phosphate 


4.0 parts by weight 


Cross povidone 


50.0 parts by weight 


Lactose 


46.0 parts by weight 



[0062] Each of the capsules was subjected to a coating having the following composition. 



Eudragit E 


7.0 parts by weight 


Ethanol 


70.0 parts by weight 


Water 


19.5 parts by weight 


Talc 


3.5 parts by weight 



[0063] The inner layer was coated by continuously spraying the above-mentioned solution at SO^'C onto the core which 
was previously heated at 50**C. An increase in tiie core was 40 mg. After the spraying, the coated core was dried and 
further coated witii a solution of the following corrposrtion. 



Eudragit S 


7.0 parts by weight 


Ethanol 


70.0 parts by weight 


Water 


18.8 parts by weight 


Talc 


3.5 parts by weight 


Polyethylene glycol 6000 


0.7 part by weight 



[0064] The outemrK)st layer was coated by continuously spraying the above-mentioned solution of 50**C onto the core 
which was previously heated at SO'^C coated with the inner layer. An increase in weight by coating with the outer layer 
was 40 PDg. 

Example 9 

(Manufacture of Sodium Betamethesone Phosphate (Liquid Preparation) > 
Fornmjiation 1 : 

[0065] A liquid preparation containing sodium betamethasone phosphate was manufactured according to the follow- 
ing formulation and filled in HPMC capsules #2 to give capsules each weighing 400 mg. 
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Sodium betamefthasone phosphate 
Soybean oil 



5.0 parts by weight 
95.0 parts by weight 



Formulation 2: 



10 [0066] A liquid preparation containing sodium betamethasone phosphate was manufactured according to the follow- 
ing formulation and filled in HPMC capsules #2 to give capsules each weighing 400 mg. 



IS 


Sodium betamethasone phosphate 


5.0 parts by weight 




PEG 400 


95.0 parts by weight 



Each of the capsules was subjected to a coating having the following composition. 

20 





Eudragit E 


7.0 parts by weight 


25 


Ethanol 


70.0 parts by weight 




WMer 


19.5 parts by weight 




Talc 


3.5 parts by weight 



30 [0067] The inner layer was coated by continuously spraying the above-mentioned solution at 50*^0 onto the core which 
was previously heated at SO^'C. An increase in the core was 40 mg. After the spraying, tiie coated core was dried and 
further coated wrtii a solution of the following composition. 

35 



Eudragit S 


7.0 parts by weight 


Ethanol 


70.0 parts by weight 


V\^ter 


18.8 parts by weight 


Talc 


3.5 parts by weight 


Polyethylene glycol 6000 


0.7 part by weight 



45 [0068] The outermost layer was coated by continuously spraying the above-merrtioned solution of 50°C onto the core 
which was previously heated at 50*^0 coated with the inner layer. An increase in weight by coating witii the outer layer 
was 40 mg. 

Example 10 

50 

(Manufacture of Budesonide (Liquid Preparation) > 
Fomiulation 1 : 



55 [0069] A liquid preparation containing budesonide was manufactured according to the following formulation and filled 
in HPMC capsules #2 to give capsules each weighing 400 mg. 
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Budesonide 
Soybean oil 



5.0 parts by weight 
95.0 parts by weight 



Formulation 2 : 

10 [0070] A liquid preparation containing budesonide was manufactured according to the following formulation and filled 
In HPMC capsules #2 to give capsules each weighing 400 mg. 



15 


Budesonide 


5.0 parts by weight 




PEG 400 


95.0 parts by weight 



[OOn ] Each of the capsules was subjected to a coating having the following composition. 

20 





Eudragit E 


7.0 parts by weight 


25 


Ethanol 


70.0 parts by weight 




Water 


19.5 parts by weight 




Talc 


3.5 parts by weight 



30 [0072] The inner layer was coated ty continuously spraying the above-mentioned solution at 50*^0 onto the core which 
was prenously heated at SO^'C. An increase in the core was 40 mg. After the spraying, the coated core was dried and 
further coated with a solution of the following corrposrtion. 

35 



Eudragit S 


7.0 parts by weight 


Ethanol 


70.0 parts by weight 


\A^ter 


18.8 parts by weight 


Talc 


3.5 parts by weight 


Polyethylene glycol 6000 


0.7 part by weight 



45 [0073] The outermost layer was coated by continuously spraying the above-mentioned solution of 50^0 onto the core 
which was previously heated at 50**C coated with the inner layer. An increase in weight by coating with the outer layer 
was 40 mg. 

Exarrple 11 

50 

(Manufacture of Diclofenac Sodium (Liquid Preparation)) 

[0074] A liquid preparation containing diclofenac sodium was manufactured according to the follcwing formulation arxJ 
filled in HPMC capsules #2 to give capsules each weighing 400 mg. 

55 
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Diclofenac sodium 


5.0 parts by weight 


Glycerol 


95.0 parts by weight 



[0075] Each of the capsules was subjected to a coating having the folicwing composition. 



Eudragit E 


7.0 parts by weight 


Ethanol 


70.0 parts by weight 


Water 


19.5 parts by weight 


Talc 


3.5 parts by weight 



[0076] The inner layer was coated by continuously spraying the above-mentioned solution at 50*^0 onto the core which 
was previously heated at SO^'C. An increase in the core was 40 mg. After the spraying, the coated core was dried and 
further coated with a solution of the following composition. 



Eudragit S 


7.0 parts tyy weight 


Ethanol 


70.0 parts by weight 




18.8 parts by weight 


Talc 


3.5 parts by weight 


Polyethylene glycol 6000 


0.7 part by weight 



[0077] TTie outermost lay^ was coated by continuously spraying the above-mentioned solution of 50°C onto the core 
which was previously heated at 50**C coated with the inner layer. An increase in weight by coating with the outer layer 
was40mg. 

INDUSTRIAL APPLICABILITY: 

[0078] As fully illustrated hereinabove, the present invention offers a pharmaceutical preparation which undergoes 
any change at all in stomach arxj in small intestine but fir^ starts to disintegration upon arriving at large intestine and, 
at the same time, quickly releases the drug therefrom. As a result thereof, it is now possible to offer a pharmaceutical 
preparation which is useful for colon diseases such as colon cancer, ulcerative colitis, constipation and dian^hea and for 
systemic diseases such as osteoporosis. 

Claims 

1. Capsules for oral preparation, characterized in that, surface of the capsule base consisting of hydroxypropylmeth- 
ylcellulose, a mixture of polyethylene glycol with hydroxypropylmethylcellulose. gelatin or agar is successively 
coated witii a cationic copolymer and an anionic copolymer. 

2. Capsules for oral preparation according to daim 1 in which tiie cationic copolymer constituting the inner layer is a 
copolymer of methyl metiiacrylate with butyl methacrylate and dimethylaminoethyl methacrylate or polyvinylacetal 
diethylaminoacetate. 

3. Capsules for oral preparation according to claim 1 in which the anionic copolymer constituting the outer layer is at 
least one which is selected from a group consisting of a copolymer of methacrylic add witii methyl metiiacrylate, 
hydroxypropylmethylcellulose phthalate, hydroxypropylmetiiylcellulose acetate succinate, carboxymethylethylcellu- 
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lose and cellulose acetate phthalate. 

4. Capsules for oral preparation according to any of claims 1-3 in which a coating amount of each of tiie cationic 
copolymer for the inner layer and the anionic copolymer lor the outer layer is within a range of from 5 mg to 200 mg. 

5. Capsules for oral preparation according to any of daim 1 -4 in which a coating amount of each of tiie cationic copol- 
ymer for tiie inner layer and the anionic copolymer for the outer layer is within a range of from 15 mg to 60 mg. 

6. Capsules for oral preparation according to any of claim 1 -5 in which a coating amount of each of the cationic copol- 
ymer for the inner layer and tiie anionic copolymer for the outer layer in terms of weight to the surface area of tiie 
capsule is within a range of 0.08-0.13 mg/mm^. 

7. Capsule preparations for oral administration, characterized in that a pharmacologically active substance is encap- 
sulated in the inner side of the capsule mentioned in any of claims 1-6. 

8. Capsule preparations for oral administration according to daim 7 in which the phamnacologically active substance 
is at least one which is selected from a group of polypeptides, anti-inflammatory agents, anti-tumor agents, antibi- 
otics, chenxitherapeutic agents, remedies for ulcerative colitis, remecGes for irritable colon syndrome, steroidal 
preparations, vitamins, drugs for constipation, anti-sense drugs and immunosuppressants. 

9. Capsule preparations for oral administration according to any of daims 7 and 8 in which an absorbefacient and a 
liquid preparation are compounded and encapsulated in the inner area of the capsule. 

10. Capsule preparations for oral administration according to claim 9 in which tiie absort)efadent is selected from a 
group of sucrose fatty add ester, gtycyrrhizinate, glycyrrhetinic add, bile acid and conjugated compound tiiereof, 
pirotiodecane, glycerol fatty add ester, adipic acid, basic amino acid, polyethylene glycol, sodium caprate, sodium 
dodecyl sulfate and sodium deoxycholate and is compounded tiierewith. 

11. Capsule preparations for oral administration according to daim 9 in which, in the case of liquid preparation, one 
which is selected from a group of glycerol, soybean oil, polyethylene glycol 400 (PEG 400), docosahexaendc add, 
eicosapentaenoic acid, pirotiodecane, sesame oil, safflower oil, cotton seed oil and olive oil is compounded. 

12. Capsule preparations for oral administration according to any of claims 7-1 1 in which the capsule preparations for 
oral administration are in a type of being released from lower gastrointestinal tracts. 



I 
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Fig. 2 
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Fig. 3 
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Fig. 4 
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Fig. 5 
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Fig. 6 
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Fig. 7 
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